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Introduction
Aims
This paper presents all radiocarbon dates obtained
from the Neolithic and Eneolithic sites (see below)
in the present-day Karelian Republic, Russian Fede-
ration, and outlines the chronological position of the
main groups of archaeological material (i.e. pottery
types) known in this territory between the 6th and
2nd millennia cal BC. The current paper is a combi-
nation of two articles recently published in Russian:
the first one providing a discussion of datings avai-
lable prior to 2016 (Tarasov, Khoroshun 2016) and
the second one presenting an AMS-based chronology
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ABSTRACT – This article discusses a radiocarbon-based chronology for the Neolithic–Eneolithic pe-
riod in the present-day Republic of Karelia (Russian Federation). The main goal is to present all cur-
rently available radiocarbon datings, including the previously published dates, as well as the ones
recently obtained by the authors. In total, there are 194 dates from 77 sites covering the period from
the 6th to the 2nd millennium cal BC. Besides providing an up-to-date list of datings, the article also
evaluates their reliability and utility in building a local chronology. Despite several shortcomings, the
new AMS-supported chronology enables the study of past cultural dynamics in much greater detail
than previously and allows its better integration into the wider north-east European chronological
framework.
IZVLE∞EK – V ≠lanku razpravljamo o radiokarbonski kronologiji obdobij neolitika-eneolitika v da-
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kalne kronologije. Kljub ∏tevilnim pomanjkljivostim omogo≠a nova kronologija, ki temelji na AMS ra-
diokarbonskih datumih, veliko bolj natan≠ne ∏tudije preteklih kulturnih dinamik, kot je bilo to mo∫-
no v preteklosti, ter omogo≠a bolj∏o integracijo v kronolo∏ke okvirje na ∏ir∏em obmo≠ju severovzhod-
ne Evrope.
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tained from Karelia; in addition, 24 datings have
been presented in this context, even if their connec-
tion to the periods in question remains equivocal
(see below).
Recently-obtained AMS dates have considerably re-
fined the Neolithic chronology in Karelia. This paper
is an attempt to compile all the available data and
discuss the present state of affairs. The purpose is
not to present the final word on the topic, as the
number and quality of dates in many cases is still
low and there are many ambiguities and problems,
as will be shown below. Even if the main focus is on
presenting the Karelian material, the chronology is
also compared with corresponding chronologies in
neighbouring regions, particularly Finland.
The dates that form the basis of this paper are list-
ed in the tables. Table 1 presents the dates which ge-
for the Karelian Neolithic through introduction of 41
new dates (Nordqvist, Mökkönen 2017a; see also
Nordqvist, Mökkönen 2016a; 2016b).
Most of the previous discussions of radiocarbon dates
from Karelia have been in Russian (Kochkurkina
1991; German 2002; 2012; Kosmenko 2003; Loba-
nova 2004; Vitenkova 2009; Piezonka 2011; Mel’ni-
kov, German 2013; Khoroshun 2015; but see Kos-
menko 2004; Piezonka 2008; 2015; Zhulnikov et
al. 2012). An overview of the chronology and perio-
disation of Karelia published in 1991 comprised a
total of 112 conventional radiocarbon determina-
tions from the Mesolithic Stone Age to the Early Mid-
dle Ages (Kochkurkina 1991), and a special publica-
tion devoted to the Neolithic chronology of eastern
Europe discussed Karelia some 10 years later and
contained 72 dates listed as Neolithic (Timofeev et
al. 2004; see also Kosmenko 2004). These publica-
tions are now out of date, since quite
a few AMS dates have been produced
in recent years (e.g., Lobanova 2004;
Piezonka 2008; Nordqvist, Mökkö-
nen 2017a). At the moment, 170 ra-
diocarbon datings with a more or
less clear connection to the Neolithic
and Eneolithic periods have been ob-
Map 1. Location of sites with radio-
carbon dates in the territory of Ka-
relian Republic (Russian Federation:
1 Uya III; 2 Pegrema I–III, IX, Palay-
guba II, X; 3 Sulgu II, Lakshozero II,
Kudoma X; 4 Vozhmarikha 1, 4, 19,
21, 26, Bukol’nikov 1, Vorob’i 4; 5
Panozero I; 6 Kalmozero II; 7 Shetti-
ma I; 8 Sheltozero V, X–XII; 9 Orov-
navolok V, VII, XI, XVI, Chernaya Gu-
ba III–IV, IX, Myan’gora I; 10 Cher-
naya Rechka I, II, IIa, XII, Kladovets
IV, Va, IX, Kladovets (cemetery); 11
Yerpin Pudas I, Zalavruga I, IV, Zo-
lotets VI, X, XI, XX, Besovy Sledki,
Besovy Sledki II; 12 Vigaynavolok
I–II; 13 Sukhaya Vodla I; 14 Voyna-
volok XXIV, XXVII, XXIX, Kochna-
volok II, Povenchanka XV; 15 Fofa-
novo XIII; 16 Berezovo XVIII, Tungu-
da III, XIV, XV, XVII; 17 Meyeri II;
18 Kudomguba VII; 19 Chelmuzhska-
ya Kosa XXI; 20 Kostomuksha II; 21
Pinguba II; 22 Suna XII; 23 Keret’
XXII; 24 Pervomayskaya I; 25 Sum-
ozero XV; 26 Koyrinoya 2, 3; 27 Kur-
kieki 52 (Kuuppala Kalmistomäki),
Kurkieki 33 (Kylliäisenlahti W-2)
(map created by A. Tarasov).
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nerally correspond with archaeological materials
present at the sites. In cases where a sample’s con-
nection with particular archaeological materials is
unequivocal (e.g., crusts on pottery shards), only this
pottery type is mentioned (column ‘Typological con-
nection’) even if the site contained material from
other phases, too. However, if such a clear connec-
tion cannot be established, all assemblages present
at the site are listed. Table 2 presents dates that do
not correspond with any archaeological materials
found at these sites. It includes Neolithic/Enolithic
dates from sites with no finds from this period or
datings from sites with Neolithic/Eneolithic material,
but with significantly deviatory (younger) ages. The
dates given in Table 2 are not included in the discus-
sion below. The geographical locations of the sites
are marked on Map 1. All dates have been calibrated
with OxCal v. 4.2 (Bronk Ramsey 2009) and the ca-
libration curve IntCal13 (Reimer et al. 2013); in the
text, they are given either as median values or with
2σ standard deviation.
Periodisation
The Neolithic finds of Karelia have been traditional-
ly divided into temporal units – archaeological cultu-
res – primarily on the basis of pottery (see Kochkur-
kina 1991; Kochkurkina, Kosmenko 1996). These
types coincide with ceramic types recognised in
neighbouring territories, especially Finland, although
the periodisation schemes used in these areas are
quite different, mainly due to differing research tra-
ditions (also Nordqvist 2013; Nordqvist, Mökkönen
2017c). According to the periodisation applied to
Karelia, the Early Neolithic is represented by Sper-
rings and Säräisniemi 1 Wares, the mid-part of the
period by Pit-Comb Ware, and the Late Neolithic by
Comb-Pit Ware. The subsequent phases with Rhomb-
Pit Ware and ceramics with asbestos and organic
tempers are traditionally considered to belong al-
ready to another period, the Eneolithic, which has
been separated because of small-scale exploitation
of native copper originating on the western shores
of Lake Onega.
The separation of the Eneolithic introduces some in-
consistencies into the periodisation. As will be shown
later, sites with Comb-Pit and Rhomb-Pit Wares were,
in fact, largely coeval and share fairly similar mate-
rial cultures and cultural images. Nevertheless, only
sites with Rhomb-Pit Ware are traditionally regarded
as Eneolithic, whereas sites with Comb-Pit Ware are
still Neolithic, as no copper items have been found
at ‘pure’ Comb-Pit Ware sites in Karelia. However, in-
dividual copper objects (predominantly amorphous
pieces) have been discovered in Comb-Pit Ware (i.e.
Typical Comb Ware) contexts in Finland and north-
ern Sweden (see Nordqvist, Herva 2013). To solve
the problem, A. M. Zhul’nikov (1999) has suggested
that only sites with asbestos- and organic-tempered
pottery should be regarded as Eneolithic, as during
this time the thermal treatment of copper (including
melting and casting) became known; at sites with
Rhomb-Pit Ware (and Typical Comb Ware) only evi-
dence of cold hammering and annealing exists
(Zhul’nikov 1999.66; see Ikäheimo, Pääkkönen
2009; Ikäheimo, Nordqvist 2017 for Finland). Still,
the total amount of copper items remained small
and the metal did not change the general cultural
image in any significant way. Therefore, the initial
adoption of copper should be seen just as another
example of a growing interest in the mineral world
in general during the Neolithic, not a sign of a sep-
arate period (Nordqvist, Herva 2013.424; Herva et
al. 2014; 2017).
Because of the controversies associated with the
Eneolithic period in Karelia, the dates connected
with Rhomb-Pit Ware and asbestos- and organic-tem-
pered pottery are included in this paper as well. In
other words, the period covered, from the (later) 6th
to the (earlier) 2nd millennia cal BC, is equivalent to
the Neolithic and the Eneolithic (or the Neolithic and
the earlier part of Early Metal Period) according to
traditional Karelian periodisation (Fig. 1).
Overview of Karelian radiocarbon data
Context datings
Most Karelian radiocarbon dates (114) are context
dates, mostly processed on charcoal and originating
in cultural layers and different features (pits, fire-
places, dwelling constructions) of settlement sites.
The reliability of these dates is seriously questioned
by the fact that the majority of settlement sites in
Karelia are multi-component, non-stratified loca-
tions, which contain material from several habita-
tion episodes whose typological dating may span se-
veral millennia. This situation is explained by the
geological and hydrological settings and the Stone
Age and Early Metal Period economy: the groups of
fisher-hunter-gatherers preferred to settle near wa-
ter, which in the Karelian situation meant living
mainly on lake shore terraces. As the shorelines of
the majority of Karelian lakes remained fairly stable
during the Holocene, areas suitable for settling re-
mained almost the same up to the present time. This
is characteristic even of such a large lake as Lake
Onega, where numerous regressions and transgres-
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sions took place, but affected parts of its coasts in dif-
ferent ways (e.g., Devyatova 1986; Saarnisto, Vuo-
rela 2007).
Due to mixed multi-component assemblages, as well
as the rough excavation and documentation meth-
ods employed, especially earlier, in most cases it is
not possible to establish an unequivocal connection
between a charcoal sample and particular archaeo-
logical materials identified at a site. This is evident
in the case of charcoals collected from the cultural
layer, but even in the case of samples originating in
fireplace-like or other features it is not possible to
fully exclude the possibility of forest fires or other
post-depositional contamination.
The old-wood effect might also affect dates proces-
sed on charcoal from clear structures, such as dwel-
ling remains. Because tree species and the origins
(branch, trunk) of dated charcoals have not been de-
termined, further estimating its presence and magni-
tude is not possible. As the log-based houses were
made with stone tools, the timbers used to build
them are unlikely to have been dry deadwood or
thick live trunks with significant age. However, re-
pairing and reuse may have introduced material of
different ages into the houses and, again, later (na-
tural) mixing cannot be ruled out. Thus, even if the
dates from burnt constructions (walls) of dwellings
are likely linked to human activities and even if they
may be considered as the most reliable charcoal con-
text dates, especially at single-component sites, they
may yield widely varying ages. This is well illustrat-
ed by dwelling 1 at the Sumozero XV site (Zhul’ni-
kov 2005.85–88): seven samples of charcoal and
birch bark were taken from a burnt house construc-
tion (Tab. 1), but the determinations spread over
half a millennium, at the minimum. All in all, the
number of dates from dwellings is not very big: 35
dates in total (21 from burnt walls), most deriving
from Late Neolithic/Eneolithic contexts.
Datings of charred residues and burnt bones
The introduction of the AMS technique has revolu-
tionised dating and local chronologies in many
fields. However, in Karelia the number of AMS dates
has risen only in recent years (see Nordqvist, Mök-
könen 2017a). At the moment, there are 60 AMS de-
terminations related to pottery (44 charred residue/
food crust, 14 birchbark tar, one paint-like substance,
one unknown) and seven dates of bone (six of them
burnt). In addition, 13 dates of charred crusts estab-
lished by conventional method exist.
The dated samples are clearly of anthropogenic ori-
gin, and their archaeological context is usually un-
questionable, although in the case of bones, the con-
nection with specific archaeological phenomena may
remain uncertain at multi-component sites. Also,
sampling and laboratory-related issues, contamina-
tion by (younger) organics (which may affect all
other types of samples as well), and the influence of
the (freshwater) reservoir effect may reduce the ac-
curacy of the dates.
The reservoir effect has been intensively studied re-
cently on the basis of archaeological and experimen-
tal materials (e.g., Fischer, Heinemeier 2003; Ol-
sen et al. 2010; Philippsen, Heinemeier 2013; Kul-
kova et al. 2015; Philippsen 2015). In Karelia, the
existence of the freshwater reservoir effect was hypo-
thesised in connection with Late Neolithic/Eneolithic
asbestos- and organic-tempered wares, and it was
proposed that the crust dates are mainly affected by
the freshwater reservoir effect, as
they tend to date somewhat older
than charcoal dates (Zhulnikov et
al. 2012). However, this tendency re-
mains speculative, as the study con-
tained almost no comparable AMS or
conventional datings from the same
sites, not to mention the same con-
texts (see also Nordqvist, Mökkönen
2017a).
The differences between AMS dates
and conventional dates connected
with the same cultural phases vary
from zero up to 500–600 14C-years
or even more. It is not possible to
say that AMS dates would always be
Fig. 1. Simplified chronology of the leading Neolithic and Eneoli-
thic ceramic types in Karelia (designed by A. Tarasov).
Aleksey Tarasov, Kerkko Nordqvist, Teemu Mökkönen and Tatyana Khoroshun
102
older than context dates – it may also be the other
way round – and the results also highlight the incon-
sistency of context dates at several locations. At many
sites, AMS dates are spread over 50–200 14C-years:
currently, it is not possible to decide whether this is
due to prolonged or recurrent use of the locations, or
to limitations in measurement accuracy, the proper-
ties of calibration curves, or reservoir effects.
One way to control for the presence of the (fresh-
water) reservoir effect has been the study of bulk
stable isotopes. Even if this provides a rather crude
tool compared to the more sophisticated analyses of
compound-specific values, they are nevertheless
thought to allow some level of estimate of the com-
ponents included in the dated samples. Unfortuna-
tely, isotopic data are scarce, and only δ13C values
have been published for the recently-obtained AMS
dates: they range between –24‰ and –30‰, the
average being –27.5‰ (see Nordqvist, Mökkönen
2017a). In previous studies the boundary between
residues of marine and terrestrial/freshwater origin
is often set at –26‰ (Fischer, Heinemeier 2003.
460). As most Karelian dates have values below this,
they could be expected to include terrestrial and/or
freshwater components, also hinted at by the sites’
location beside lakes and rivers. Still, the values are
on average fairly moderate. The only dates with a
marine component have been obtained from sites
located in the White Sea area, but none of these give
obviously divergent results.
The magnitude of the (freshwater) reservoir effect in
north-eastern Europe, low on natural limestone, has
been considered fairly small (Pesonen et al. 2012.
665), but the topic has not been specifically studied.
It was proposed recently that low alkalinity of water
does not automatically mean that the freshwater re-
servoir offset would not be present, as other factors
such as the depth of basins, prolonged ice coverage
and glacial meltwaters may have contributed to the
phenomenon (Philippsen 2015.160). In northern
central Europe, southern Scandinavia and south-east-
ern Baltic, the estimates and measured results of the
(freshwater) reservoir offset range from some centu-
ries to thousands of years (e.g., Fischer, Heinemeier
2003.461; Olsen et al. 2010.640; Hartz et al. 2012.
1041; Philippsen, Heinemeier 2013.1098; Pili≠iau-
skas, Heron 2015.539). Nevertheless, these results
cannot be directly applied to Karelian material, as
the magnitude is strongly dependent on the geogra-
phical location and geological and natural environ-
ment, as well as on the period in question (e.g., Kea-
veney, Reimer 2012.1314; Philippsen 2015.160–
162). A possible range of error in Karelia is illustrat-
ed by an Early Neolithic (Säräisniemi 1) vessel from
the Kalmozero II site (Tab. 1): two dates from sam-
ples taken from the outer and inner surfaces of the
same shard produced an offset of two to three centu-
ries (Piezonka 2008.69, Abb. 2; also Hartz et al.
2012.1043)
Evaluation
The material available is biased: datings concentrate
in certain areas and pottery types. Another major
problem is the large share of conventional charcoal
dates with poor link with actual archaeological ma-
terials. The standard errors of these conventional
14C-ages are generally large and vary from 20 to 150
(even 600) years, with the average between 80–90
years. This causes wide distributions in calibrated
ages, at times providing accuracy of a millennium
only. Laboratory-related issues are more difficult to
assess, but as almost all conventional datings (over
98% of the dates listed in Kochkurkina 1991 and
Kosmenko 2003) originate from the same labora-
tory, i.e. Radiocarbon Laboratory of the Institute of
Geology at the University of Tartu (see Liiva et al.
1975), they should be consistent. Nevertheless, the
general quality of these datings can be expected to
be fairly low by default, although no systematic eva-
luation of their reliability has been done (see e.g.,
Kuzmin, Tankerslay 1996; Pettitt et al. 2003; Seitso-
nen et al. 2012). Similar uncertainties apply to crust
dates obtained through the conventional method –
re-dating of some shards with AMS showed that the
unduly small samples used in the original dates
made them unreliable and resulted in too young ages
(Nordqvist, German 2017).
AMS-dated samples from clear archaeological contexts
and with generally smaller standard errors (30–70
years BP, average 40 years BP) are also not free of
problems. The potential reservoir effect is an impor-
tant topic and no modern or ancient materials are
currently available that could be used to reliably ve-
rify the offset in different reservoirs in the territory
of Karelia. As AMS dates cluster quite nicely in many
cases, it may be proposed that they still point to-
wards the most likely use periods of different pottery
types, whereas conventional dates have the tenden-
cy to disperse over a much wider period. Neverthe-
less, the current low number of AMS dates alone can-
not be expected to provide precise dating for every
cultural type and period.
With all this in mind, it can be stated that the chro-
nology presented below operates within a margin
Radiocarbon chronology of the Neolithic-Eneolithic period in the Karelian Republic (Russia)
103
of error of 100–200 years, and in some cases the of-
fset may be even greater. Even if the initial and ter-
minal dates of some pottery types must be consider-
ed tentative, the general tendencies are correct and
the proposed timeframes are also generally accord
with chronologies obtained in neighbouring areas.
Radiocarbon chronology of the Karelian Repub-
lic
Sperrings and Säräisniemi 1 Wares
The oldest pottery in the Karelian Republic is Sper-
rings Ware, known also in Finland (where it is cal-
led older Early Comb Ware, style I:1, also Sperrings
1) (e.g., German 2011; Pesonen, Leskinen 2011).
The earliest dates – charcoal from Uya III (6770±80
BP, TA-2352) and a burnt bone from Sulgu II (6670±
35 BP, KIA-35900) – may be related to Mesolithic oc-
cupation at the sites and therefore reasonably que-
stioned (Kosmenko 2003.32; German 2011.273–
274; Piezonka 2015.54). The charcoal date from Pe-
grema IX (6510±150 BP, TA-1161) is usually referr-
ed to as the oldest certain date for Sperrings (Viten-
kova 1996.78; German 2002.265, Tab. 1; Kosmenko
2003.32; Vereshchagina 2003.149), but it suffers
from a large standard error. The earliest AMS dating
also derives from Uya III (6225±40 BP, GrA-63566)
(Fig. 2), and is compatible with datings from Finland
and Karelian Isthmus, which place the beginning of
Sperrings Ware there to around 5300–5200 cal BC
(Pesonen et al. 2012.664, Tab. 2; Piezonka 2015.
198–199, Abb. 170; Nordqvist, Mökkönen 2016a.
204).
All the remaining conventional dates for Sperrings
Ware originate in mixed contexts containing also
partly temporally overlapping Pit-Comb Ware (see
below) and date between 5500–4400 cal BC (medi-
ans 5400–4600 cal BC). The majority of crust/tar
dates group around 5200–4500 cal BC (medians
5200–4600 cal BC). The youngest date (5507±50
BP, KIA-35901) derives from a vessel slightly dif-
fering from the remaining Sperrings material at
Vozhmarikha 26 (see Mel’nikov, German 2013.109).
It is somewhat younger than the dates obtained in
the surrounding areas, placing the end of Sperrings
Ware at around 4400 cal BC (Pesonen et al. 2012.
664, Tab. 2; Seitsonen et al. 2012.110; Piezonka
2015.199, Abb. 170).
Almost coeval with Sperrings is Säräisniemi 1 Ware,
which is characteristic of the northern Karelian Re-
public, Finland and Norway (e.g., Torvinen 2000;
German 2011; Skandfer 2011). At the moment only
three AMS dates exist for this type in Karelia – two
dates of one shard from Kalmozero II (6340±70 BP;
KIA-35899A and 6080±45 BP; KIA-35899B; the for-
mer date may include the reservoir effect, see above)
and one date from Besovy Sledki (5775±40 BP; GrA-
63547) (Fig. 3). All context dates previously connect-
ed with Säräisniemi 1 Ware derive from Yerpin Pu-
das I. They date between c. 5600–4000 cal BC (medi-
ans 5500–4100 cal BC) and may also be connected
with other components present at the site, especial-
ly Pit-Comb Ware.
Dates from Karelia do not differ significantly from
the range given for Säräisniemi 1 Ware in other re-
Fig. 2. Sperrings Ware (designed by T. Mökkönen).
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gions, i.e. 5300–4500 cal BC (Pesonen et al. 2012.
664, Tab. 2; Piezonka 2015.208–209, Abb. 174;
Nordqvist, Mökkönen 2016a.204).1 In the light of
current dates, it seems plausible that there is no sig-
nificant temporal difference between Sperrings
(Early Comb) and Säräisniemi 1 Wares in the north;
in fact, in some areas, Säräisniemi 1 Ware precedes
Sperrings Ware (also Pesonen et al. 2012.670). This
further corroborates the recently-presented idea that
Säräisniemi 1 Ware is not just a late northern variant
of Sperrings Ware (see Pesonen 1991.84; Vitenko-
va 1996.81; Torvinen 2000.16; German 2006.234–
236; Pesonen, Leskinen 2011.300), but that these
pottery types have different origins and develop-
ment histories (Piezonka 2015.208–209). Further-
more, a few Finnish dates indicate that in some areas
the use of Säräisniemi 1 Ware may have continued
as late as the early 4th millennium cal BC (Torvinen
1999.238; Carpelan 2004.29; Piezonka 2015.244;
Nordqvist, Mökkönen 2016a.204).
Besides Sperrings and Säräisniemi 1 Wares, a few
other pottery types dating to the 5th millennium cal
BC have been reported from Karelia: younger Early
Comb Ware style I:2 (also Sperrings 2; see German
1998, who calls this pottery ‘Early Comb Ware’) and
Kaunissaari Ware (also discussed under the umbrel-
la term of Early Asbestos Ware; see Pesonen 1996.
24). Both types have their predominant distribution
areas in Finland, where they are considered to be
mostly younger than Sperrings Ware and dated be-
tween 4500 and 3800 cal BC (Pesonen et al. 2012.
664, Tab. 2; Oinonen et al. 2014.4, Tab. 1; Nord-
qvist, Mökkönen 2016a.204–205). No dates exist for
these types in Karelia and, in general, they occur
there very rarely.
Pit-Comb Ware
The emergence of Pit-Comb Ware in Karelia is tradi-
tionally connected with the Lyalovo culture, wide-
spread in central and north-western Russia in the
5th millennium cal BC, and probably especially with
its later stage (Smirnov 1991; 1996; Gurina, Kray-
nov 1996; Vitenkova 2016.128; Smol’yaninov 2013.
238). At the moment, the chronology of Pit-Comb
Ware is based mainly on context dates, as only four
AMS dates exist from Besovy Sledki and Besovy Sled-
ki II in the White Sea region (Fig. 3). Three of these
date to the second half of the 5th millennium cal BC,
which has often been considered the main use peri-
od of this pottery type (Kosmenko 2003.32; Loba-
nova 2004.254, 259), but the fourth one is younger
(see below).
According to Nade∫da V. Lobanova (2004.256; 2009.
58–59), who sees the first stage of Pit-Comb Ware as
synchronous with Sperrings Ware, the oldest date
that can be associated with Pit-Comb Ware comes
from Chernaya Rechka I (6200±100 BP, TA-1634).
In addition, there are also some other early context
dates, but the connection between all these dates and
Pit-Comb Ware contexts has been challenged (Ger-
man 2002.264; Filatova 2012; see also Sidorov
1997.103–105). Accepting the early dates would also
1 Also, older AMS dates have been presented for Säräisniemi 1 Ware from northern Norway (e.g., 6570±60 BP, TUa-3018 and
6330±50 BP, TUa-3021; Skandfer 2011.356, Tab. 12.1), but these are affected by the marine reservoir effect (see Pesonen et al.
2012.667–668; Piezonka 2015.208).
Fig. 3. Säräisniemi 1 Ware (upper left) and Pit-Comb Ware (designed by T. Mökkönen).
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mean that Pit-Comb Ware in Karelia would be con-
temporaneous with the appearance of Lyalovo cul-
ture in the Upper-Volga region, currently dated to
the very late 6th millennium or to the turn of the 5th
millennium cal BC (Zaretskaya, Kostyleva 2011.
180–182; Hartz et al. 2012.1045).
Context dates connected with Pit-Comb Ware cover
almost the whole of the 5th millennium cal BC, but
due to the above-mentioned uncertainties, the initial
date must be placed only roughly in the first half of
the 5th millennium cal BC. Typologically, the final
stage of Pit-Comb Ware has been seen to overlap
with Comb-Pit and Rhomb-Pit Wares (Lobanova
2004.261; Khoroshun 2013.126–127), and a series
of dates obtained from Vorob’i 4 showed that at
least in some areas the use of Pit-Comb Ware conti-
nued during the first two or three centuries of the
4th millennium cal BC.
In addition, there are dates which seem ‘too young’.
These include a crust date from Besovy Sledki II
(4785±45 BP, GrA-64331). Typologically, this shard
fits the characteristics of Pit-Comb Ware, but such a
long continuation of use of this type seems very im-
probable (see also Nordqvist, Mökkönen 2017a for
discussion). A coeval context date of charcoal exists
from Chernaya Rechka I (4700±80 BP, TA-1633), but
as there are two even much younger dates from the
same site (with no corresponding archaeological ma-
terial) it cannot be given much value. Finally, seve-
ral crust dates produced by conventional methods
from Vorob’i 4 are too young due to insufficient sam-
ple sizes (see Nordqvist, German 2017 for discus-
sion).
Comb-Pit and Rhomb-Pit Wares
Comb-Pit Ware, corresponding to Typical Comb Ware
of the eastern Baltic and Finland (Yanits 1959; Nord-
qvist, Mökkönen 2015), and Rhomb-Pit Ware, which
finds analogies elsewhere in north-western and cen-
tral Russia (Smirnov 1991; Smol’yaninov 2009; Vi-
tenkova 2016), followed Pit-Comb Ware in Karelia.
Traditionally, they were seen as subsequent types
also among themselves, but the introduction of more
accurate dating has shown them to be more or less
contemporary (Zhul’nikov 2005.25; Khoroshun
2013.117; Vitenkova 2016.118). Currently, their
chronology is based on many AMS and context dates,
although the latter often originate from sites with
mixed complexes of Comb-Pit and Rhomb-Pit Wares
and cannot be attributed to only one of them. Based
on some dates and stratigraphical observations (site
Chernaya Guba III) it has been proposed that the
appearance of Comb-Pit Ware would be slightly
older, but the available data are too vague to draw
such conclusions. In fact, it is not even known if the
two assemblages at the same sites indicate the re-
peated use of these locations by two different groups
or if both types were used by the same population
(Vitenkova 2016.121).
Based on AMS dating, Comb-Pit Ware in Karelia dates
to 4000–3600 cal BC (medians 4000–3700 cal BC)
and Rhomb-Pit Ware 3900–3400 cal BC (medians
3800–3500 cal BC) (Figs. 4, 5). Most of the context
dates fall between 4000–3100 cal BC (medians
3900–3300 cal BC), within which the main use pe-
riod of these types belongs. Such dating also fits the
results from Finland, where an extensive dating pro-
gramme has defined the use period of Typical Comb
Ware from 3900 up to 3400 cal BC (Pesonen 2004.
90; Oinonen et al. 2014; authors’ unpublished data).
Chronology of Rhomb-Pit-related pottery is poorly
known outside Karelia, and the only available direct
dating (made of ceramic matrix) suggests that it exi-
sted between 3600–3100 cal BC (Skorobogatov et
al. 2016.247).
However, there are context dates which date slightly
older (Pegrema I, 5145±110 BP, TA-541 and Pegre-
ma II, 5070±120 BP, TA-811) or even considerably
younger (e.g., Pegrema I, 4200±50 BP, TA-493; Pe-
grema III, 4240±90 BP, TA-813).2 Even if they are at
least partly related to other activities at these sites
(e.g., Kosmenko 2003.25; Nordqvist, Mökkönen
2016b.232), it seems probable that, just as in some
parts of Finland (Mökkönen 2008.123–124; also
Seitsonen et al. 2012.111), Comb Ware tradition con-
tinued in Karelia in some form and in some areas
until the early 3rd millennium cal BC. Still, for exam-
ple, the date from Lakshezero II (3920±60 BP, TA-
1520), presented also as the final date for Comb-Pit
Ware, probably belongs to the later asbestos pottery-
related use of this site (Vitenkova 2002.142).
In addition to uncertain context dates, one AMS dat-
ing from Chernaya Guba III (6060±40 BP, GrA-
2 The young dates from Pegrema I and Pegrema III are problematic because they have been presented quite differently in different
publications. The date of 4240±90 BP has also been given as 4200±90 BP, with index ID TA-813 or with no index ID; the date
4250±50 BP (TA-493) has also been published as 4200±50 BP. Moreover, the date TA-813 has been said to originate from both of
these sites (see Zhuravlev 1977; 1979; 1984; 1991; Zhuravlev, Liiva 1980; Kochkurkina 1991; Vitenkova 2002; Timofeev et al.
2004).
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63539) is problematic, as it is almost a millennium
older than expected. The reservoir effect cannot be
ruled out (the δ13C value is –27.84‰), and there
is always the possibility of typological misinterpre-
tation, even if in this case the dated shard fully fits
the characteristics of Comb-Pit Ware. If the date is
even tentatively connected with the Pit-Comb Ware,
recovered in small amounts at this site (Vitenkova
2002.29), it would also be by far the oldest direct
date of Pit-Comb Ware in Karelia. Furthermore, two
conventional dates of pottery crust from Vozhmari-
kha 21 may date to the end phase of Comb-Pit Ware
use, but may also suffer from the same problems di-
scussed in connection with the Pit-Comb Ware dates
from Vorob’i 4.
Finally, a date measured on birch bark found in a
grave at Bukol’nikov 1 (4740±60 BP, LE-9391) has
been connected with Comb-Pit Ware (Mel’nikov, Ger-
man 2013.120), even if no Comb-Pit Ware was
found at the site. The grave goods, e.g., amber jewel-
lery and a bifacial flint point, may be seen to support
this connection. However, the assemblage from the
site includes mostly Pit-Comb Ware and some asbes-
tos-tempered pottery of possibly Voynavolok type –
within the temporal limits provided by the date, the
burial could also be connected with the latter phase.
Zalavruga, Voynavolok, Orovnavolok and Pa-
layguba Wares
Previously, all asbestos- and organic-tempered pot-
tery in Karelia was discussed under the one heading
of Asbestos or Classic Ware (Gurina 1961.161; Kos-
menko 1992.131). Such a view does not permit the
tracing of cultural dynamics during the 4th–2nd mil-
lennia cal BC, and since then four types of pottery
have been separated from the material: Zalavruga,
Voynavolok, Orovnavolok and Palayguba Wares
(Zhul’nikov 1991; 1999; 2005). These types have
varying distributions mainly in Karelia and find
some parallels in the Finnish types of Kierikki and
Pöljä. They have also contemporary analogues in
the east, and generally the emergence of asbestos-
and organic-tempered pottery in Karelia has been
connected with the development of the Volosovo
cultural entity in the Volga-Oka region (Zhul’nikov
1999.6–7 and references cited). The starting point
of Volosovo in the Upper Volga region is dated to
around 3600 cal BC (Kostyle-
va, Utkin 2010.248–250).
Asbestos- and organic-tempered
wares are relatively well dated
by AMS and context dates (in-
cluding numerous dates from
burnt dwelling constructions),
although the dates are uneven-
ly distributed among the pot-
tery types. There are also notably
many ‘non- fitting’ dates connec-
ted to sites with these pottery
types or their use periods (see
Table 2).
The oldest date connected with
asbestos- and organic-tempered
pottery in Karelia is a tar date
related to Voynavolok Ware
(Pervomayskaya I, 4710±35 BP,
GrA-63682) (Fig. 6). Generally,
AMS dates for this type fall be-
tween 3600–2900 cal BC (me-
dians 3500–3000 cal BC) and
cluster into two groups between
3600–3400 cal BC and 3400–
2900 cal BC. The first cluster
corresponds neatly with older
ideas of a short use period ofFig. 4. Comb-Pit Ware (designed by T. Mökkönen).
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this pottery type, just a few centuries in the mid-4th
millennium cal BC (Zhul’nikov 1999.47, 76–78; also
Zhul’nikov, Tarasov 2014.262). The second cluster
is contemporary with the few available context dates
from burnt dwelling constructions (3300–2600 cal
BC, medians 3100–2900 cal BC).
In other words, the beginning of Voynavolok Ware
may be dated to the mid-4th millennium cal BC. Such
dating is also supported by Finnish material, where
Kierikki Ware is dated be-
tween 3600 and 2900 cal BC
(Pesonen 2004.90, 92; Nord-
qvist, Mökkönen 2017b; Mök-
könen, Nordqvist in prep.).
Like Voynavolok Ware, Kie-
rikki Ware is seen as a descen-
dant of the Comb Ware tradi-
tion, and some of the hetero-





in prep.). Furthermore, some
pottery labelled (erroneous-
ly) as Kierikki is actually pure
Voynavolok type (pottery
from Vuopaja; Zhulnikov et
al. 2012.127; this is the oldest
AMS-dated Voynavolok shard,
4805±85 BP, Ua-4364; Carpe-
lan 2004).
The end date of Voynavolok
Ware should be placed in the
first centuries of the 3rd mil-
lennium cal BC, at the latest.
However, the youngest dates
(Voynavolok XXVII, 4280±80
BP, GrA-63562 and Fofanovo
XIII, 4470±60 BP, GrA-62484) derive from shards
that also allow typological attribution to Orovnavo-
lok Ware or represent a so-called ‘transitional type’
between these two (see Zhul’nikov, Tarasov 2014.
261; Tarasov 2015.250; also Nordqvist, Mökkönen
2017a for discussion). Respectively, the same rea-
son, in addition to a possible freshwater reservoir
effect, explains the overlap of Voynavolok type and
the oldest dates connected with Orovnavolok Ware
(Orovnavolok XVI, 4770±40 BP, Beta-117966; Fofa-
Fig. 5. Rhomb-Pit Ware (designed by T. Mökkönen).
Fig. 6. Voynavolok Ware (designed by T. Mökkönen).
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novo XIII, 4585±35 BP, GrA-62059; Tunguda XV,
4570±35 BP, GrA-63583) (Fig. 7). This typological
overlap is well-evidenced by material and dates from
Fofanovo XIII, where, however, Voynavolok pottery
has generally been recovered in lower stratigraphic
layers than the Orovnavolok type (Zhul’nikov, Ta-
rasov 2014; Tarasov 2015).
The remaining AMS dates of Orovnavolok Ware fall
between 3300–2700 cal BC (medians 3200–2900
cal BC) and are roughly congruent with the majority
of context dates from dwelling constructions, 3100–
2600 cal BC (medians 2800 cal BC). Still, there are
a few dates some centuries younger, although it is
highly implausible that at least the youngest date
(Voynavolok XXIV, 3560±80 BP, TA-819) would any-
more represent the use period of Orovnavolok Ware.
In sum, the start of this type should be a bit later
than Voynavolok Ware and probably dates to around
3400 cal BC, although the nature of the ‘transitio-
nal type’ remains ambivalent. The end date can pro-
bably be placed in the first half of the 3rd millen-
nium cal BC, and no later than 2500 cal BC. Thus,
in addition to Kierikki and Voynavolok Wares, it be-
longs to the same chronological horizon as Pöljä
Ware of Finland, with which it also shares some typo-
logical and stylistic similarities (pure Orovnavolok
Ware has been recognised in Finland on some occa-
sions; Nordqvist, Mökkönen 2017b; Mökkönen,
Nordqvist in prep.; see also Zhul’nikov 2005.29).
Pöljä Ware is dated by AMS dates to 3500–2500 cal
BC, but including context datings, its end has been
extended to c. 1900 cal BC (Pesonen 2004.90, 92;
authors’ unpublished data).
Zalavruga Ware of the White Sea area has been con-
sidered a northern parallel to Voynavolok pottery
(Zhul’nikov 2005.27). Its dating is based on a few
crust/tar dates only, as all context dates derive from
mixed sites and have no definite connection with
this pottery (Fig. 8). AMS dates fall between 3500
and 2900 cal BC (medians 3400–2900 cal BC), whe-
reas conventional dates date to 3700–1800 cal BC.
In other words, the main use period of Zalavruga
Ware is the second half of the 4th millennium cal BC.
Fig. 7. Orovnavolok Ware and Palayguba Ware (bottom row) (designed by T. Mökkönen).
Fig. 8. Zalavruga Ware (designed by T. Mökkönen).
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It is largely contemporary with Voynavolok Ware,
but also overlaps with Orovnavolok Ware, as also
evidenced by coeval datings from the Zalavruga I
site. Zalavruga Ware shares some features with Kie-
rikki Ware and the organic-tempered Comb Ware of
northern Finland, but their relationships remain un-
resolved (Zhul’nikov 2007.123; Nordqvist, Mökkö-
nen 2017b; Mökkönen, Nordqvist in prep.).
The youngest type of Neolithic/Eneolithic asbestos-
and organic-tempered potteries is Palayguba Ware.
Currently, only two AMS datings exist for it (Shelto-
zero XII, 3815±35 BP, GrA-63585 and 3725±35 BP,
GrA-63586) (Fig. 7). In this case, context dates from
dwellings suggest a somewhat earlier dating. The
oldest derives from Kudomguba VII (4010±80 BP,
TA-1893), but the most dates from clear Palayguba
contexts date younger than 2600 cal BC and up to
the first centuries of the 2nd millennium cal BC
(2900–1700 cal BC, medians 2500–1900 cal BC).
Thus, it seems to overlap little with Orovnavolok
Ware, to which it has been also genetically connec-
ted, as well as with Corded Ware/Fat’yanovo cul-
tures, which have been seen to influence it too
(Zhul’nikov 1999). Temporally, Palayguba Ware is
largely coeval also with Pöljä Ware, and the end date
proposed for the latter, 1900/1800 cal BC, may well
apply to most Palayguba pottery.
However, there are even younger dates connected
with Palayguba Ware (the youngest date is from Pa-
layguba II, 3150±100 BP, TA-1007), although some
of these may already belong to the context of subse-
quent Textile Ware present at some sites. No genetic
relationship has been proposed between these two
pottery types, and their overlap remains an open
question. In Karelia, the oldest context dates connec-
ted with Textile Ware date to the turn of the 3rd and
2nd millennia cal BC or the first half of the 2nd mil-
lennium cal BC (Kelka III, 3520±80 BP, TA-2269 and
3100±70 BP, TA-2268; Zhul’nikov 1999.77). They
are fairly consistent with the earliest AMS dates of
Textile Ware from Finland, starting from the early
2nd millennium cal BC onwards (Lavento 2001.102,
Fig. 6.11, 106). AMS dates for Textile Ware in Kare-
lia fall between c. 1500–1300 cal BC (Kosmenko
2003).
Final remarks
The data presented in this paper are still limited in
temporal and spatial coverage, and do not allow the
study of regional and temporal differences in the di-
stribution of various phenomena in detail. In an area
as large as the Karelian Republic, it is not reasonable
to assume that development (e.g., appearance or dis-
appearance of a pottery type) would have been si-
multaneous or similar everywhere. Instead, there
might have been large differences (for example, some
pottery types may have existed for longer periods in
certain areas), which can cause inconsistency in the
data and ‘deviatory’ initial and terminal dates.
Similarly, the data are too thin to provide reliable
evidence of the temporal differences of some pottery
types proposed on typological grounds, or to be
used in statistical analyses defining certain event se-
quences. Also, potential sources of error – like the
old wood and the (freshwater) reservoir effect – must
be studied in the future, as this might also clarify the
reason behind the differences between residue-based
AMS and conventional charcoal dates.
Despite the numerous problems and unanswered
questions, the currently available radiocarbon dates
enable the study of chronological sequences in Ka-
relia in much greater detail than was possible even
two or three years ago. Nowadays, it is also possible
to correlate the Karelian chronology more or less
precisely with the general north-east European chro-
nological framework. All this creates a better foun-
dation for understanding the cultural dynamics be-
tween the later 6th and the early 2nd millennia cal BC
of north-western Russia.
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